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Nickel ENMs Activate HIF-1a

The health record of nickel, a known carcinogen, is far from shiny. Now
the metal’s reputation has been further tarnished with the discovery that
nano-scale nickel triggers a cellular pathway linked to cancer much more
effectively than larger particles do.’

Engineered nanomaterials (ENMs) typically measure less than
100 nm in at least one dimension. Their minuscule size gives them
novel physical and biological properties, and, being manufactured in a
wide range of chemical compounds and shapes, they have applications
in numerous fields.? Nickel nanoparticles are used in catalysts, sensors,
energy storage devices, and other products, although they are not yet
made in great quantity. “It’s essential to study the toxicological properties
so we understand them before they become widely used,” says Jodie
Pietruska, a postdoctoral researcher at Brown University in Providence,
Rhode Island, who led the new study.

Nickel is a well-known occupational hazard.? In rodent studies, nickel
nanoparticles instilled in the trachea and lung caused greater toxicity and
inflammation than larger particles,**® and inhaled nickel nanoparticles
caused signs of vascular disease.”® Brown University pathologist Agnes
Kane coauthored a 2007 paper showing that, compared with larger
micron-scale nickel, nickel nanoparticles release nickel ions more rapidly,
a mechanism characteristic of carcinogenic nickel compounds.?

To further connect the dots, Kane, Pietruska, and colleagues con-
ducted a series of experiments comparing the behavior in human lung
epithelial cells of nickel oxide and pure metallic-nickel nanoparticles with
larger metallic-nickel microparticles." They detected nickel ions inside
lung epithelial cells exposed to nickel nanoparticles but not to nickel
microparticles. And they showed that exposure to the nanoparticles, but
not the microparticles, activated the HIF-1at cellular pathway, which is
thought to be involved in carcinogenesis and tumor progression.
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The researchers also found differences in overt toxicity of the various
forms of nickel, with the nanoparticles killing the lung epithelial cells
quickly and the microparticles having litdle effect. Intriguingly, in
toxicity as well as in ion release and activation of the HIF-1ow pathway,
nickel oxide was much more active than metallic nickel. Pietruska
and Kane speculate that metallic nickel may be the more carcinogenic
nanoparticle, because it seems more likely to let cells survive long enough
to develop cancer. More research is needed, ultimately in live animals,
before nickel nanoparticles can definitively be said to cause cancer.

Vincent Castranova, coordinator of nanotoxicology research at the
National Institute for Occupational Safety and Health, says the finding
has implications for agents besides nickel and reinforces the prediction
that many ENMs will have greater biological effects than their larger-
form counterparts. “It’s an important finding, but it’s not a surprising
finding,” he says. “It confirms what would have been our suspicions.”

Rebecca Kessler is a science and environmental journalist based in Providence, RI.
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Scientists Investigate Burned Gulf
Spill Emissions

Much of the oil spilled during the BP
Deepwater Horizon disaster in the Gulf of
Mexico was burned to keep it from reaching
the shoreline or harming sea life. NOAA
scientists have analyzed the gas and aerosol
emissions resulting from the burning of the
spilled oil and found that over a 9-week
period more than 1 million pounds of black
carbon were generated, roughly the amount
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Oil from the BP Deepwater
Horizon disaster during a
controlled burn, 6 May 2010.
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emitted in the same period by ship traffic in
the region." Compared with ship emissions,
the particles generated by the oil burning
rose to higher altitudes but also were larger
and attracted fewer other substances, which
may shorten their lifetime and make them
less of a health and climate threat. These
findings could be used by decisionmakers to
help assess the tradeoffs of various response
strategies during future disasters.

Norovirus Persists in Groundwater
A new study has shown that norovirus in
groundwater can remain infectious for an
unexpectedly long time—at least 61 days.?
With symptoms that include diarrhea
and vomiting, norovirus causes more
than 20 million cases of gastroenteritis in
the United States each year, according to
CDC estimates.® The virus, which can enter
groundwater via leaky sewer pipes or
septic tanks, is best removed from drinking
water using nanofiltration, reverse osmosis,
distillation, or ultraviolet treatment; chemical
treatment is only moderately effective.*
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Transmission electron
micrograph of norovirus
particles.

NNI Updates Nanotechnology
Research Strategy

The multiagency National Nanotechnology
Initiative has released an updated strategy
document that identifies key environmental,
health, and safety research needs in regards
to engineered nanomaterials (ENMs) and the
products that contain them.> The document
focuses on six core research categories to
help guide the responsible development of
nanotechnology: nanomaterial measurement
tools and protocols, human exposure
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